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The Identity of two differentiation markers of human epi-
dermis, filaggrin and a Concanavalin A (Con-A) reactive 
glycoprotein of 37 kD, has been studied. Human epidermis 
was extracted in Nonidet P-40 buffer, and the soluble pro-
teins were separated by two-dimensional electrophoresis. 
Con-A reactive glycoproteins were identified by incubating 
gels with iodinated lectin followed by autoradiography. 
Identical, parallel gels were clectrophoretically transferred to 
nitrocellulose paper and filaggrin-related molecules labeled 
by the specific monoclonal antibody AKHl. We found that 
the 37-kD Con-A reactive component was resolved by two-
I n previous works, hu.man epidermal glycoprO[ems extracted from skin and solubil ized in buffer containing Nonidct P-40 (NP-40) detergent were asolated by SDS-PAGE and charac-terized by their affinaty for iodinated lectim [ 1,2]. A 37-kD, Con-A reactive glycoprO[ell1 (GP37) was specafically identi-
fied in the upper part of the ep1dermas. When granular layer cells 
ascend and are transformed 111t0 horny layer comeocytes, the high 
molecular weight hisndine-rich protein, called profilaggnn, is de-
phosphorylated and then proteolyzed to generate a strongly basac 
product, filaggrin. In the human spec1es, the molecular weight of 
filaggrin is 37 kD [3]. Within the epidermis, there are undoubtedly 
many differentiation specafic markers associated with the granular 
layer. However, a strange parallel appeared berween the b111dmg 
capacity of the annbody to GP37 [4] and of polyclonal and mono-
clonal antibodies to profilaggnn/filaggrin [3], which were found to 
react 111 a similar manner 111 immunohistochemical expenments. It 
could thus be speculated that filaggnn and the GP37 compound are 
extracted an NP-40 buffer, comigrate in the 37-kD regaon in one-
dimensional SDS-PAGE, and arc present in the immunogen for 
G P37, which may preferentially react with filaggrin. On the other 
hand, filaggrin may exi~t as a glycosylated form. 
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Abbreviations: 
Con-A: Concanaval.a ensiform1s agglurimn 
EDT A: crhylened1ammeterraacerate 
GP37: glycoprotem of 37 kD 
NEpHGE: non-equiJ.bnum pH grad1ent elcctrophorc:m 
NP-40: Nomdet P-40 
PBS: phosphate-buffered sahnc 
SDS-PAGE: sod1um dodecyl mlfate-polyacry!Jnudc gel e-lectro-
phoreSIS 
Tri~: Tns hydroxymethyl ammomcthane 
dimensional gel electrophoresis into several glycoproteins 
and that the lectin Con-A does not bind to filaggrin. Under 
these conditions, the anti-GP37 serum failed co identify any 
component. However, when applied co human keratinocyte 
culture extract, AKHl and the anti-GP37 serum reacted in a 
similar way. These data show 1) that the 37-kD band is not 
homogeneous but contains distinct markers of differentiation 
{filaggrin and Con-A reactive glycoproteins) and 2) chat the 
GP37 antibody's specificity IS for the filaggrin precursor. J 
ln11est Dermato/95:70-73, 1990 
The aun of this srudy, 1mtiared by a letter to the editor (5], was to 
determine I) whether these markers of differentiation were identi-
cal and 2) whether the ann body to GP37 reacted with filaggrin. To 
further charactenze human GP37 antigen and filaggrin, we ex-
tracted and separated human eptdermal proteins by two-dimen-
SIOnal gel electrophorws. Fdaggnn was idennfied by Western blot-
tll1g and labelmg w1th the specific monoclonal antibody AKHl (6]. 
Con-A reacttve glycoprotcins were detected by ancubaring the gels 
in IOdinated Con-A. Results show that the 37-kD band resolved on 
one-dimensional gels actually contains several differentiation 
markers of epidermis: filaggnn, which docs not bind the lectin, and 
Con-A reactive glycoproteins. We present evidence that the speci-
ficity of the antt-GP37 sc:rumt\ matnly for the precursor form of the 
h1stadme-nch protein pathway. 
MATERIALS AND METHODS 
Tissue Extraction Ep1dernus was ISolated from human skin by 
separaung the dermal-ep1dermal JUnction after heanng the skin to 
60"C. This tcchmque separates the basal cell layer from the under-
lying dermas and leaves a \mall proportion of basal cells attached to 
the dermis [7]. 
Pteces of human breast ~kin (I X 5 ern) were rinsed in phosphate-
buffered sal111e (PBS) and plunged mto EDTA 0.5 M. pH 7.5, at 
60"C for 1 m111. Skan was cooled 111 PBS and the epidermis removed 
w1th a forceps. Isolated epadermts was subjected to 2 mm of homo-
genization With a Polytron at 4 •c in extraction buffer {0.05 M Tris 
H Cl, pH 7.5, 0.15 M NaCl, 0.5% NP-40, 10 mM EDTA, 1 mM 
phenylmethylsulfonyl fluoride, 5 mM N-ethylmalcimidc, and 1 
,ug/ml apronnin) followed by 30 strokes in a Teflon/glass homo-
genizer. After centrifugation ( 13,000 X g, 4 •c, 30 min), the super-
natant was collected and stored at -70"C. Typ1cally, 400 ,ug of 
protem was solubtlized per square centimeter of eptdermts. 
In some experiments, keratinocytes were culrured by the method 
of Green [8], and subculrures were extracted 2 weeks after con-
fluence. The cell layer was nnsed in PBS, and the cells scraped into 
extraction buffer at 4 •c. After a Teflon/glass homogenization, the 
homogenate was briefly somcated. The subsequent steps were as 
described above for the epidermis. 
Gel Electrophoresis Two-damensional electrophoresis was 
don<.' according to O'Farrel's method [9), as described by Harding 
0022 - 202X/ 90/ S03.50 Copynght © 1990 by The SoCIC~ty for Investigative Derrn.ltology. Inc. 
70 
VOL. 95, NO. I JULY 1990 
and Scon [l OJ, usrng the nonequilibrium pH gradient electrophore-
sis (NEpHGE) tn the first dtmenston and SDS-PAGE m the other. 
One hundred and stxty micrograms of proteins, as measured by the 
method of Bradford f II], were dissolved in 9.5 M urea, 4% NP-40, 
1.6% preblended arnpholine 3.5-10 (LKB), 0.4% preblended am-
pholme 5-8 (LKB), 0.1 o/o d1th1othreitol, and subjected to NEpHGE. 
The second d1menston {SDS-PAGE) was performed on slab gels 
usmg the system of Laemmli [12], modified by the u~e of a 5-15% 
gradient of polyacrylamide. Two lanes were prepared for molecular 
weight markers and ep1dermal extract in the second dimension. 
In some experiments, NP-40 extracts from stratified cultures of 
keracinocytes were subjected to one-dimensional SDS-PAGE. 
Proteins were VISualized by Coomassie Brilliant blue R-250 
staining. Apparent molecular weighrs were determined by reference 
to standards (AMERSHAM Laboratories, Buckinghamshire, En-
gland). 
Iodination of Con-A and Labeling of Gels Concanavalin A 
{E.Y. Laboratories, San Mateo, CA) was iodinated by the method of 
Burridge [13]. The lectin was dissolved in buffer A {0.05 M Tm 
HCI, p H 7.0, 0.15 M NaCI, I mM CaC12, I mM MnCI2, 0.1 o/o 
NaN 3), and iodination was carried out in the presence of 40 mg/ml 
a-methyl-0-glucostde to protect the lectin-binding sites. Speetfic 
activity of todmated Con-A was typically in the range 108 -109 
cpm/mg. 
Dcstamcd polyacrylamide gels were processed as described by 
Brisk and Snider [ 14J. After equilibration in buffer A {3 changes tn 
12 h), they were incubated with 107 cpm oflectin in 10 ml ofbuffer 
A containmg 2 mg/ml hemoglobin as carrier. Incubatton was 8 hat 
room temperature. Iodinated Con-A was examined by SDS-PAGE, 
and single radioactive bands corresponding to Con-A sub-units 
were resolved. 
Specificity of lectin binding was controlled by exposure of ~orne 
gels to the relevant mhibitory sugar {at 0.2 M} before and during 
contact with the 125llectin. After labeling, gels were rinsed Ill buffer 
A for 48 h, dried, and exposed to AMERSHAM films in the pres-
ence of an intensifying screen. 
lrnmunoblotting The proteins from unstained gels were trans-
ferred electrophoretically to nitrocellulose membranes {Milltpore 
Corp., Bedford, MA}, essentially according to the immunoblot 
technique descnbed by Towbin (15]. In these assays, the monoclo-
nal antibody co human filaggrin, AKHl (a generous gift of Dr 
Beverly A. Dale, University of Washington) was diluted co 1/250, 
and the anri-GP37 serum from 1/100 to 1/1000. Bovine serum 
albumin 3% in 10 mM Tris HCI, pH 7.6, 140 mM NaCI (TBS) was 
used co saruracc che free-binding capacity of the nitrocellulose 
membrane. 
For immunodctectton of the antigens, rhe sheets were incubated 
at room temperature for 2 h in diluted antibody. After washing for 
1 h in six changes of washing buffer (0.5% NP-40 in TBS), nitro-
cellulose sheets were incubated for 2 h with peroxidase labeled Fab 
sheep, either anti-mouse lgG for AKH I, or anti-guinea-pig IgG for 
the anri-GP37 serum (Biosys, Compiegne, France). After further 
washings, the specific staining reaction was visualized with 3-3' 
diaminobenztdine (0.05 mg/ml) and 0.03% H 20 2 in 100 mM Tris 
HCI, pH 7.6. Controls were obtained by omitting the first layer 
antibody and were consistently negative. 
RESULTS 
Two-Dimensional Analysis of the Epidermal Protein Pat-
tern As expected, two-dimensional gel electrophoresis resolved 
the material extracted from whole epidermis into numerous protem 
spots (Fig I), among whtch human filaggrin was easily detectable by 
its characcensu c "comma-shaped" pattern, as described by Harding 
and Scon (1 OJ. Epidermal keratins are not solubilized under the 
extraction condttions and thus are therefore absent from the gels. 
lrnmunoblots of Two-Dimensional Gels with AKHt The 
epidermal proteins resolved in rwo dimensions and labeled with 
AKHl revealed the characteristic "comma-shaped" proteins (Fig 
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Figure t. Two-dimenstonal clcctrophorests of human cptdenml protems: 
rhe N P-40 soluble proteins, analyzed by N EpHG E and SDS-PAGE ( 4- 15% 
gradtent), arc vtsualtzcd by CoomaSSte bnlltant blue summg: filaggrin is 
castly dc.-tcctcd by its characterimc "comma-sbaped"pattern. SDS-PAGE of 
the same extract ts shown on the right. Mtgration pomion of molecular 
wctght HJndards is indica red on the left. From mp to bottom: boVLne semm 
albumin (66 kD). ovalbumin {45 kD), glyceraldehyde-3-phospharc dehy-
drogenase (36 kD), carbomc anhydrase (29 kD), trypsinogen (24 kD), tryp-
sin inhibitor (20. 1 kD), lactalbumin (14.2 kD). 
2), whtch arc typical of human filaggrin (10). Three major i~oelcc­
tric variants were detected. No cross-reaction was observed with 
any other proteins of the extract. Profilaggrin was not visualized 
under these conditions. 
Two-Dimensional Analysis of the Epidermal Con-A Reac-
tive Glycoprotein Pattern After labeling with 1251-Con A, nu-
merous glycoproteins were VISual ized on the correspondmg autora-
diOgram {Fig 3). The relative intensity of the spors was not related co 
chetr protein content. Indeed, proteins present in such low amountS 
that they cannot be detected by Coomass1e blue staining, may be 
revealed by the radioactive lectin if they arc heavily glycosylated. 
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Figure 2. lmmunoblot of human epidermal protems: the NP-40 soluble 
protetns, separated by two-dimensiOnal electrophoreSIS, are elcctrophoreti-
c~lly transferred to nitrocellulose paper. Filaggrin IS tdcntified by the mono-
clonal antibody AKHI . Molecular weight markers are as described in Fig 1. 
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Figure 3. Con-A reactive glycoprotems of human ep1dernm: the NP-40 
soluble proteans, separ.tted by two-damens1onal electrophorem, arc ancu-
batcd with m1 Con-A. Autoradaogr.tm shows the Con-A reacnvc glycopro-
telru. On the nghr, the glycoprotems, analy7.ed by SDS-PAGE, arc ~hown. 
The posanon of filaggnn ( dotttd lrnt) IS obtained by direct superimposition of 
the autoradiogram onto the gel. Molecular weight markers are as described 
an Fig I. 
The 37-kO Con-A reawve band was resolved by rwo-d1mens1onal 
gel electrophoresis uno several glycoproteins. 
However, none of the glycoprotcins in the 37-kD molecular 
we1ghr reg1on had patterns surular ro that of filaggnn. Moreover, 
when aurorad1ograms and gels were superimposed, none of the 
lecun-labeled prorems corresponded to the posicion of filaggnn on 
the gel (Fig 3). We conclude that the lectin Concanavalm-A does 
nor bind to human filaggnn. 
Control incubauons w1th mhibitory sugar confirmed the spec1fic 
nature of the labelmg procedure {nor shown). 
Specificity of the Anti-GP37 Serum When immunoblotted 
on NP-40 soluble proteins from epidermis separated by two-dimen-
sional gels, the antibody to GP37 failed to specifically react with any 
component of the extract. Whatever the dilutions of the antibody 
used in these assays,1t did not stain human filaggrin (not illustrated). 
However, when dil!erentiated keratinocytc cultures were used as 
substrate of extraction, the serum strongly immunolabeled on one-
dimensional blots a diffuse matcnal of high molecular weight in the 
200-400-kD range. Immunoblots withAK.Hl were very s1milar in 
such assays. Typical reactions arc illustrated in Fig 4. 
DISCUSSION 
Vanous protems a~~oc1ated w1th differentiation of human ep1dernm 
have been defined. Filaggrin, wh1ch appears m the lower part of the 
strarum corneum, 1s one of them. In the human species, 1ts molecu-
lar wc1ght IS 37 kD flOJ, and it has been suggested that filaggnn 
m1ghr be glycosylared [17]. 
Con-A labelmg of onc-dimensaonal polyacrylamide gels of epi-
dermal proteins idenufied a 37-kD band which conramed a glyco-
protein locahzed w1thm the upper layers of human epidermis [ 1,2J. 
In order ro determine whether this band consisted of a homoge-
neous glycoprotein or contained other proteins,rncluding filaggrin, 
we used the high-resolution NEpHGE/SDS clectrophorcm system 
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as descnbed elsewhere [ 10] and re~olvcd rhe proteins in rwo dimen-
SIOns. 
Protem staining and immunoblor with AK.H 1 demonstrated that 
our ep1dermal extract contained filaggnn. lr seems surprising that 
filaggnn IS soluble in such a "soft" buffer g1ven its srrucrural func-
tiOn [18]. However, some authors extracted tt m neutral buffer 
Without any detergent and even tn water [ 19}. In contrast, profilag-
grin 1s nor detected. Th1s IS probably due to the msuffic1ent strength 
of our extraction buffer to dissolve rh1s h1ghly msoluble material or 
to degradation, because profilaggrm IS very sensiuve to proteolysis 
[20]. Alternatively, adult skin contains lower quantities of profilag-
grin than neonatal skm (foreskm), wh1ch IS usually used for its 
charactcnzanon [3,6] and rh1s, along with our weak extraction 
buffer, resulted tn lmle profilaggrin in our cp1dcrmal extract. 
Radiolabeling experiments showed a multiplicity of spots marked 
by 125I-Con A. This result was not unexpected, because Con-A 
recognizes the mannose core of numerous N-asparagine-linked oli-
gosaccharides [21]. This srudy shows that the 37-kD band seen on 
one-damensional gels is heterogeneous because it contains filag-
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Figure .C. lmmunoblot charactcnzataon of kcratanocytc culture antagens 
recogmzed by AKH I and the anti GP-37 serum: NP-40 cxtract:s from srr.tn-
ficd cp1dermal cell culture~ sep.lr.ttcd by SDS-PAGE and transferred tom-
trocellulosc paper reacted w1th AKH I (la11t J), orr he ann GP-37 serum (Iaiit 
4} The two anubod1cs both )tam <1 5innlar d1ffuse h1gh molecular we1ght 
unmunorcactive band. l.A11ts 1 :md 2. ponceau-s-red stain of electrophoreti-
cally transferred prmems on nitrocellulose straps. On rhc left arro111s indicate 
nugrat10n positions of molecular wetght markers: 200 kl) (myosin), 1 16 kD 
(1:1-galactosidase), 97 kL> (phosphorylase B), 68 kD (bovmc serum albuman), 
45 kl) (ovalhumm), and 29 kD (carbomc dnhydrase). 
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grin, which does not bind Con-A lectin, and several glycoproteins 
with different isoelectric points, which are labeled by Con-A. Thus, 
the single 37-kD band contains different markers of differentiation 
when analyzed by rwo-dimensional gel electrophoresis. 
When blotted on epidermal proteins, the polyclonal antibody 
elicited against the 37-kD band does not react with any antigen of 
this size (filaggrin and/or Con-A binding glycoproteins present in 
the initial Immunogen) nor with any other component of the ex-
traer. However, on extracts from differentiated human kerarinocyte 
cultures, the serum idenrifies profilaggrin and high molecular 
weight degradation products, as does AK.H I (present study and 3). 
The reasons why the serum does not react with filaggrin remain 
unclear, because therrecursor of the epidermal histidine-rich pro-
teins is composed o repeated domains of filaggrin [26]. We can 
only hypothesize that these findings reflect the in vitro defects in 
profilaggrin synthesis andjor processing [3,24). If the diffuse high 
molecular weight protein differs somewhat from the well-defined 
molecule found in the skin, then some differences in the physical 
propenie~ and/or immunoreactiviry between the in vitroJ.recursor 
form and the in situ product, filaggrin, could be expecte . 
These data concord with previous immunohistochemical srudies 
of epithelial tissues [4,25], where cells from the deeper horny layer 
were found consistently negative when sound skin was used as sub-
strare. However, ir must be emphasized char interpretations draw in 
such srudies have tO be recomidered in view of the new information 
we report here. 
In conclusion, the present study demonstrates that 1) Con-A 
binding glycoproteins of 37 -kD are different from filaggrin, and 2) 
the 37-kD antibody reacts to profilaggnn. 
Although the biologic significance of filaggrin is well docu-
mented [10,18,22,23], little is known of the biologic functions of 
these glycoproteins. Isolation and characterization of a 40-kD 
Con-A binding glycoprotein from the stratum corneum, with lec-
tin-like activiry, has been reported by Brisket al [27]. However. in 
view of the mulripliciry of Con-A binding components below 50 
kD that we have demonstrared here, one may consider this field of 
investigation srilllargcly unknown. Consequently, these glycopro-
teins, associated with differenriarion and similar molecular weight 
to filaggrin, need to be further characterized biochemically and 
functionally to ultimately determine their role in cutaneous bi-
ology. 
Tire authors are r•try grateful to Professor Beverly A. Dale for prot•id;,tg 11s Wttf. the 
rnorwclonalautibody AKH1. We tlra11k N. jacqr1tl for typing tire mauriScript and 
Dr. MJ. Carl'UJ for relliewmg cite English mau11script. 
REFERENCES 
I. Reano A, Ledger PW, Bonnefoy JY. ThrvoletJ: ConA- and PNA 
bindmg glycoprotetns of human epidermis. J Invest Dermatol 
83:202-205, 1984 
2. Bonnefoy JY, Reano A, Ledger PW, Thivolc.-tJ: Concanavalin (Con-
A)-reactive human epidermal glycoproterns. Ann Derm Venc:reol 
(Scockh) 64:459-465, 1984 
3. Fleckman P, Dale BA, Holbrook KA: Profilaggnn, a htgh, molecular 
weight precursor of filaggnn in human eptdemliS and cultured ke-
rannocytc:s.J Invest Dermatol85:507-512, 1985 
4. Zambruno C, Reano A. Meissner K. Thivolc:r J: CP37 expression in 
normal and diseased human epidermis: a marker for keratinocyte 
differentiation. Acta Derm Vencreol (Stock h) 66:185-192. 1986 
5. Rcano A, Th1vole1 J : Is GP37 related to human filaggrm? J Invest 
Dcrmatol 89:434, 1987 
GP37 AND FILAGGRJN 73 
6. Dale BA, Gown AM, Fleckman P, KJmballJR, Resmg KA: Character-
ization of two monoclonal antibodies ro human eptdermal kerato-
hyahn: reactrvtry wtth filaggnn and related proteins. J Invest Der-
matol88:306-313, 1987 
7. Kassis V. Sondergaard J: Heat separation of nomtal human skin for 
ep1dermal and dermal prostaglandin analysrs. Arch Dermatol Res 
273:301-306, 1982 
8. Green H, Kehrnde 0, Thomas J : Growth of cultured human epider-
mal cells into multiple eprthelia suitable for grafting. Proc Nad Acad 
Sci USA. 76:5665-5669, 1979 
9. O'Farrcl PZ, Goodman HM. O'Farrel PH: High resolution two dt-
menstonal electrophoresis of baste as well as acidic proteins. Cell 
12: 11 33- 1142, 1977 
10. Hardi ng CR. Scott IR: Histidine rich protcim (filaggnns): mucrural 
and funcnonal heterogeneity during epidermal differemiation. J 
Mol Biol170:651 - 673, 1983 
ll . Bradford M: Rap1d and sensitive method for the quantitation of micro-
gram quantities of proteins utilizing the pnnciple of dye binding. 
Anal Biochem 72:248-254, 1976 
12. Laemmli UK: Cleavage of structural proteim during rhe assembly of 
the head of the bactenophage T4. Nature 277, 680 -685, 1970 
13. Burndge K: Changes 111 cellular glycoproteins after rraruformarion: 
Identification of specific glycoprotems and antigens in sodium do-
decyl sulfate gels. Proc Natl Acad Sci USA 73:4457-446 1, 1976 
14. Brysk MM, Snider JM: Concanavalin A binding glycoprotems of epi-
dermal cells. J Invest Dermarol 79:193-197, 1982 
15. Towbin HT, Stoehelin T, Cordon J: Electrophoretic transfer of pro-
reins from polyacrylanudc gels to nitrocellulose sheers: procedure 
and some applications. Proc Natl Acad Sci USA 76:4350-4354, 
1979 
16. Dale BA. Resing KA. Lonsdale EcclesJD: Filaggrin::1 keratin filament 
assoc1ared protein. Ann NY Acad Sci 455:330 -342, 1985 
17. Kimura H , Fukuyama K, Epsrein WL: Effects of hyaluronrdase and 
ncurammidase on rmmunoreactiv1ty of histidine rich protein in 
newborn rat eptdermls. J Invest Dermatol 76:452-458, 1981 
18. Dale llA, Holbrook KA , Stemert PM: Assembly of strarum corneum 
basrc protein and kermn filaments in macrofibnls. Nature 
276:729 - 731, 1978 
19. Schweizer J : Synthesis of histidine rich proteins in embryonic. adult 
and stimulated epidermis in different mammals. Front Mamx. Bioi 
9:127-141, 1981 
20. Scott JR. Hardmg CR: Srudres on the ~ynthesis and degradation of a 
htgh molecular weight, histidine rich phosphoprotein from mam-
malian epidcrmi~. Biochim Biophys Acta 669:65 -78, 1981 
21. J~aenztger JU, FiNe D: Structural dererminants of Concanavalin A 
specificity foroligosaccharides. J Bioi Chern 254:2400-2407, 1979 
22. Scott IR, Hardrng CR: Filaggrin breakdown to water binding com-
poun.b during development of the rat stratum corneum IS controlled 
by the water activity of rhe environment. Devel Bioi 115:84 -92, 
1986 
23. Stcrnerr PM, Canriai JS, Teller DC, Lonsdale Eccles JD. Dale BA: 
Characterization of a claJ.s of cationic protems that specrfically inter-
act wirh intermediate filaments. Proc Nat! A cad Sci USA 78:4097 -
4101, 1981 
24. KubilusJ, Scott I, Hardmg CR, Yendlej, Kvedar J. Baden HP: The 
occurrence of profilaggrin and rts proccssmg 111 cultured keratmo-
cytes.J Invest Dermatol85:513 - 517, 1985 
25. Bonnefoy JY, Reano A, Schmitt D. Tluvolet J: Thymic Hassall's 
corpusclcs-eptdermis rdauons defined by a common glycoprotein in 
man (CP37). Thymus 6:387 - 394, 1984 
26. Lonsdale-Eccles JD, Resmg KA. Meek RL, Dale BA: High-molecular-
wctght prccur~or of epidermal filaggrin and hypotheSIS for its tan-
dem repeating structure. Biochemistry 23: 1239- 124 5, 1984 
27. Bnsk MM. Rajaraman S. Penn P, Chen JS: Endogenous lectin from 
terminally differennated epidermal cells. Differentiation 32:230-
237, 1986 
